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© Device for bending the rim of a sheet 



© Device for bending the rim (10) of a sheet (9.53). 
said dovice comprising a bonding roD (7,60), a sup- 
port block (11,48) lor the bending roll, a forming die 
(6,46) against which the rim of the sheet (6,53) to be 
bent can be pressed by means of the bending roil 
(7,50) and a framework (1,42) serving to support the 
forming die (6.46) on the one hand and means for 
bringing the support block with the bending roil 
(7,50) towards the farming die (6,46), said framework 
0,42} being executed sustantialy U-shaped, the op- 
posite end portions of the tegs (4,5; 44,46) of ft 
serving to support the forming die (6,46) and the 
support block lor moving the bending roll (7,50) 
towards the forming ale respectively, said support 
block (11.48) being provided prvotsJiy or sOdebly In 
4 respect of the web (3,43) of the U-shaped framework 
1^(1.42), said support block (11,48) extending over the 
00 whole length of the rim of the sheet (9,53) to be 
Vbent Said framework (1,42) can be composed from 
Q substantially U-shaped lamellae (2) being provided 
jSwfth holes (25,26.27) tn which rods (28.29.34,35) are 
"mounted tor holding said lamellae together. 
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Device for bending the rtm of a sheet 



The invention relates to a device for bending 
the rim of a sheet said device comprising a bend- 
ing roil In the shape cf a cylindrical roO from which 
a segment is removed, in which segment a rim of a 
sheet can be pressed which has to be bent, a 
support lor the bending roil by which the bending 
roll is supported over a part of its circumference, a 
forming tie against which the rim of the sheet to 
be bent can be pressed by means of tho bonding 
rod, means for pressing the bending roll towards 
the forming die and a framework serving to support 
the forming die on tie one hand and the means for 
bringing 'the bending roll towards the forming de 
and guiding the bonding roll on the other hand. 

8uch a device is known from US-A-4,002.048. 
in caso of this known device use is made of a 
press, the forming die being connected to the 
lower stationary portion of the press, the bending 
rofl being connected to the upper portion. Now 
forces are exerted during bending the rtm of a 
sheet in a direction transverse to the axis of the 
bending roll, which forces in one way or another 
will have to be absorbed by those portions of the 
press extending in vertical direction. This will give 
no problems when either a sufficiently heavy press 
is available so that the transverse force can be 
absorbed without deformations or the press being 
executed such that the deformations will be equal 
over the whole length of the sheet to be bent Such 
a press, however, will be relatively expensive and 
so, gsnerafiy speaking, wOl not be bought for this 
purpose. 

In view of this the object of the invention is to 
provide a device which is simple of construction 
and in which the deformations of the framework will 
be equal over the whole length of a sheet to be 
bent by which an exact bending of the rim of a 
sheet can be executed. 

According to the Invention this is obtained be- 
cause the framework Is executed substantially U- 
shaped, the opposite end portions of the legs of 
the U-shaped framework serving to support the 
forming die and the means for moving the bending 
roll towards the forming die respectively, foe bend- 
ing mil being supported by a support biook being 
provided prvotairy or sfidaNy in respect of the web 
of the U-ehaped framework such that the force 
which during the bending of a sheet la exerted to 
the support block and Is directed transverse to the 
direction of movement of said block, is absorbed 
by the web of said framework, said framework, said 
support block and the means for moving said sup- 
port block towards said forming die extending 
themselves over the whole length of the rim of the 
sheet to be bent 



In this way a very stable construction is ob- 
tained in which a deformation, if any, of the U- 
shaped framework extends itself equally over the 
total length oi me sheet to be bent, so that the rim 

5 of tho sheet win have exactly the same cross- 
section over its whole length. 

According to an embodiment the support block 
will be in the shape of a support arm one end of 
which is pivotally connected to the web of the 

to framework, the other end being provided with a 
cavity for supporting the forming die and wrth a 
cavity provided In the opposite surface for prvotally 
receiving the end of at least one lever, the other 
end of which Is pivotally connected to the one end 

is of a second lever, the other end of which is pivot- 
ally supported by the (eg of the U-shaped frame- 
work, such that said two levers together are for- 
ming an angle lever system, 'a driving mechanism 
acting on at least one of said lever systems. 

20 In doing so it can be provided that the support 
arm and the levers of the angle lever system are 
supported by said framework in such a way that 
the components of the forces acting upon the end 
of the support arm by the bending roll on the one 

26 hand and by the angle lever system on the other 
hand, which components are running in a plane 
transverse to the plane in which (he axes of the two 
cavities in said support arm are positioned, are 
oppositely directed. This contributes to a favours- 

so We dimensioning of the support arm and of the 
framework- 
According to another embodiment the support 
block is movable In a direction parallel to the web 
of the U-shaped framework and normal to the plane 

36 of a sheet which has to be bent, said support block 
being comprised between two opposite parallel 
running surfaces of said web and of an upwardly 
protruding extension of the leg of the framework 
respectively. 

40 For bringing said support block upwardly for 
bending a sheet use can be made of at least one 
set of elongated wedge shaped activating strips 
which together are forming a block with opposite 
parallel surfaces which are engaging a surface of 

46 the support block and of me lower leg of the U- 
shaped framework respectively such that by mov- 
ing said strips lengthwise the surfaces of support 
block and of the framework leg are pressed away 
from each other. 

so In order to prevent that the support block dur- 
ing Its movement for bending a sheet Is also 
moved In a direction parallel to the plane of said 
sheet, the support block can be guided by rods 
runnaig normal to the plane of the sheet and being 
connected to either the support block or the frame- 
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work and extending Into a bore In the other part In 
particular the rods will be partly provided with a 
screwthread lor being screwed into the support 
block, the other end of said rods extending down- 
wardly through a bore in the frernowork leg, a 
spring being provided between the end of e rod 
and said leg to bring the support block downwardly 
after the bencfing of a sheet 

According to a further elaboration of the inven- 
tion It can be provided that the framework is com- 
posed from substantially U-shaped lamellae being 
provided wilh holes running transverse to the plane 
of said lamellae through which holes parallel run- 
ning rods can be slid for holding said lamellae 
together. 

Said lamellae can be obtained In a simple way 
by means of stamping or by anomer suitable op- 
eration and a number of lomeDae can be joined to 
ebtaln the desired length of the frame work. By this 
it Is obtained that after bending two rims of a sheet 
also anomer rim of the sheet can be bent which 
rim is crossing the already bent rims eventually at 
right angles because the framework can be ad- 
justed to the distance between the two primary 
bent rims end so to the length of the rtm which still 
has to be bent. 

According to a preferred embodiment a num- 
ber of lamellae in particular almost haff the total 
number of lamellae will be connected to a fixed 
package by means of at least one of the rods and 
the othor lamellae will be movable in respect of 
seld package by means of two aligned screwed 
rocs which are longitudinally movable In respect of 
each other but are rotatably coupled with each 
other, said rods extending through screwthread 
provided In holes In said lamellae, the length of 
one of said screwed rods being at least equal to 
the total thickness of all lamellae. 

So when the one screwed rod extends itself 
through ail lamellae the framework is having Its 
maximum length. When me framework has to be 
made shorter, said screwed rod la screwed out of a 
number of lamellae, the aligned screwed rod simul- 
taenously being screwed into the lamellae. When 
now the desired thickness of the package rs ob- 
tained said screwed rods can be pulled somewhat 
ton each other so thai two separate packages of 
lamellae ana obtained which are somewhat spaced 
from each other. So the thickness of the package 
of lamellae which has to be used substantially can 
be each muttlple of the thickness of one single 
lamella. 

Obviously the possibility exists to compose the 
support block and the other pert of the device also 
from lamellae. 

In this way the length of a device can be 
adjusted as much as possible to the length which 
Is desired. 



Now the Invention is further described by 
means of embodiments, shown in the drawing, in 
which: 

» Fig. 1 Is showing an end view of a device 
6 according to the invention as seen in the direction 
of the bending ins; 

Fig. 2 shows a side view of the device of fig. 

1; 

Fig. 3 shows a cross-section of a modified 
to embodiment of a device according to the invention, 
partly according to the tine lll-UI of fig. 4; and 

Rg. 4 shows a cross-section of a detail of 
the device according to fig. 3. 

The device shown In the figs. 1 and 2 com- 
rs prises the mainly U-shaped framework 1 composed 
from lamellae 2. A lamella 2 consists of the web 3 
and the tegs 4 and 5. The leg 4 extends into the 
forming die 8 opposite which the bending roB 7 is 
lying consisting from a cylindrical portion from 
20 which a segment 8 is removed. Between the for- 
ming die 6 and the bending roll 7 a sheet 9 can be 
brought from which the rim 10 can be bent by 
pressing the bending roil 7 towards the forming die 
6. 

23 The bending roil 7 is supported by the support 
arm 11. a surface 12 crl which is provided with a 
cavity 13, the opposite surface 14 being provided 
with a cavity 15 for pivotally receiving one end 16 
of a lever 17, the other end IB of which Is pivotally 

so connected with the end 19 of a lever 20. the other 
end 21 of which is pivotally supported by a cavity 
22 In the legs S of the lamellae 2. The support arm 
11 is pivotally received In a cavity 23 In the frame- 
work 1* 

33 The lovers 17 and 20 together are farming an 
angle lever which can be operated by pressurized 
medium cylinders 24, e.g. one at each end of the 
framework. By means of said cylinders 24 e.g. the 
pivot between (he levers 17 and 20 can be moved 
40 in the direction of the arrow P in fig. 1 . by which 
the arm 11 wiB be pivoted such that the bending 
roll 7 wDI be moved towards the forming die 8 and 
the rtm 10 of the sheets wia be bent 

The lamellae 2 are provided with holes 26, 26 
46 and 27. As In particular appears from fig. 2 rods 28 
and 29 are extending through the holes 26 and 26 
respectively. Almost haff the number of lamellae Is 
enclosed between thickened portions 30 ol the 
rods 28 and 29, such that these lamellae are tor- 
so rrrtng one package 31. 

From me other free lamellae 2 a desired num- 
ber can be added to the package 31. In fig. 2 this 
Is one lamella, the further lamellae together forming 
one package 32. To this end the hole 27 of each 
ss lamella is provided with scrowthread 33. The pitch 
of this screwthread preferably is equal to the thick- 
ness of one lamella. A first screwed rod 34 is 
running through the scrowthread 33, the length ol 
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which rod te at least equal to the total thickness of 
all lamellae. The screwed rod 35 Is extending in 
fine with the screwed rod 34, the rods 34 and 36 
being coupled by moans of a hexagon 36, con- 
nected to one of the screwed rods and extending in 
a fitting cavity hi the other screwed rod. So the 
screwed rods 34 and 35 can be sUd apart some- 
what at the position of the hexagon 36 but will 
together being rotated as by means of a crank 
connected to the screwed rod 35. 

To move the screwed rode 34 and 35 away 
from each other and towards each other, a not 38 
Is provided on the screwed rod 35, said nut being 
provided with sidewards extending pins 3d. Said 
pins 39 cooperate with a lever 40 in a not further 
shown way, one end 41 of said lever 40 being 
plvotaUy supported by means of the rod 26. 

in the position shown in fig. 2 the screwed rod 
34 extends itself through the lamellae package 31, 
lying between the two thickened portions 30 of the 
rods 28 and 29 and through one further lamella 2, 
the screwed rod 35 extending itself through the 
other lamellae to form the package 32. By means 
of the lever 40 Che packages 31 and 32 are some- 
what pulled apart so thai (he device can be used 
for bending the rim ol a sheet from which the two 
rims running at a right angle to said rim are already 
provided with a bent portion. 

To protect the surface of the sheet 9 against 
damaging by the bending roli 7 a not shown pro- 
tecting sheet can be applied between the bending 
roll 7 and the sheet 8 which protecting sheet only 
needs to have a small thickness. 

in case of the embodiment of the device ac- 
cording to the invention shown In the figs. 3 and 4, 
said device again comprises a mainly U-shaped 
framework 42 comprising the web 43, the upper 
(eg 44 and the lower leg 45. The upper (eg 44 
extends in the forming die 48, the lower leg 45 
being provided with an upwardly extending portion 
47. A support block 48 is provided with a cavity 49 
in which the bending roll 60 is received. 

The surface 51 of the support block 48 en- 
gages the web 43 of the framework 42. A bearing 
sheet 62 can be provided between the surface 51 
and the web 43. 

The support block 48 together with the bending 
roll 50 are shown in the position after bending a 
sheet 53 so in the uppermost position. 

The vertical movement of the support block 48 
is obtained by using elongated wedge shaped 
strips 54 forming blocks 55 with opposite parafleJ 
surfaces 58, one of which Is engaging a surface 57 
of the support block 48 and the other is engaging a 
surface 58 of the tower leg 45 ol the framework 42. 
Between the strips 54 rolls 59 can be provided to 
decrease the fricttonal forces when moving the 
strips 54 in respect of each other. Bihar the lower 



strips 54 can be stationary in respect of the frame- 
work 42 or the upper strips 54 can be stationery in 
respect of the support block 48. Between the other 
engaging surfaces also roils can be provided for 

s decreasing the friction between said surfaces when 
moving the related strips 54. 

When a sheet 53 has to be bent the support 
block 48 win be in a lower position than indicated 
in fig. 3, in which position the banning roll 60 can 

io be In the position as shown in fig. t. After bringing 
the sheet 53 between the bending roll 50 and the 
forming die 46, a strip 54 ejg. the upper strip 54 is 
moved in the direction of foe arrow R in fig. 4, so 
that the upper strips 54 wiD reach the position as 

is shown in this figure. The movement of the strip 54 
e.g. can take place by means of a pressurized 
medium cylinder, which Is not further shown. Dur- 
ing the movement of the strip 54 the bending roll 
50 is benomg the rim of the sheet 53 till the 

30 position of foe bending roll 50. shown in fig. 3, Is 
re ached . 

Then the strips 54 are moved in the direction 
opposite to that of the arrow R. To bring the 
support block 48 downward, said block can be 

as connected to bolts 60 extending through an open- 
ing 61 in the lower leg 45 of the framework 42. A 
spring 62 can be provided around the bott 60, 
engaging the head 63 of Ihe bolt 60 on the one 
hand and the tower leg 45 on the other hand. Trie 

30 bolts 60 also can serve to prevent moving of the 
support block 48 in the direction of movement of 
the upper strips 48. This object also can be 
achieved by providing the framework with end- 
Strips. 

3S Just as in case of the embodiment according 
to fig. t, between the bending roll 50 and the sheet 
63 a protecting sheet can be provided to prevent 
damage of the sheel 53. Also between other en- 
gaging surfaces being moved In respect of each 

40 other, bearing sheets or rovers can be provided to 
decrease frtctlonal forces and wear. 

Obviously only some possible embodiments of 
the device according to the invention ere shown in 
the drawing and are described above. Many modi- 

cs ficatlons can be provided without leaving the inven- 
tive concept 



Claims 

50 

1. Device for bending the rim (10) of a sheet 
(9.53). said device comprising a bendng roll (7,50) 
in the shape of a cylindrical rofl from which a 
segment (8) is removed, in which segment (8) a 
ss rim ol a sheet can be pressed, which has to be 
bent a support (11.48) for foe benolng roll by 
which the bending roll is supported over a part of 
Its circumference, a forming die (8,48) against 
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which the rim of the sheet (9JS3) to bo bent can be 
pressed by means of the bending roll (7,60), 
means tor pressing the bonding roO towarcs the 
forming die (8.48) and a framework (1,42) serving 
to support the forming die (6.46) on the one hand 
and the means for bringing the bending roll (7,50) 
towards the forming die (6,46) end guiding the 
bending roil on the other hand, 
chacterized in 

that the framework (1.42) is executed substantially 
U-shaped, the opposite end portions of the legs 
(4.5; 44.45) of the U-shaped framework serving to 
support the forming die (6.46) and the means lor 
moving the bending roll (7.50) towardB the forming 
die respectively, the bending roll (7,60) being sup- 
ported by a support block (11,48) being provided 
plvotally or slidably In respect of the web (3.43) of 
the U-shaped framework (1.42) such that the force 
which during the bending of a sheet (9,53) Is ex- 
erted to the support block (11.48) and is directed 
transverse to the direction of movement of said 
block, is absorbed by the web (3.43) of said frame- 
work, said framework 0,42), said support block 
(11,48) end the means for moving said support 
block towards said forming die (6.46) extending 
themselves over the whole length of the rim of the 
sheet (9,53) to be bent 

2. Device according to claim 1. 
characterized In 

that the support block Is having the shape of a 
support arm (11) one end (23) of which is plvotally 
connected to the web (3) of the framework (1). the 
other end (12) being provided with a cavity (13) for 
supporting the forming ale (7) and with a cavity 
(15) provtded In the opposite surface (14) for pivot- 
ally receiving the end (16) of at least one lever 
(17), the other end (18) of which is pJvotaHy con- 
nected to the one end (18) of a second lever (20), 
the other end (21) of which is pivotaily supported 
by the leg (5) of foe U-shaped framework (1), such 
that said two levers (1720) together are forming an 
angle lever system, a driving mechanism (24) act* 
tng on at least one of said lever systems (17,20). 

3. Device according to claim 2, 
characterized in 

that the support arm (11) and the levers (17,20) of 
the angle lever system axe supported by said 
framework (1) In such a way that the components 
of the forces acting upon the end ot the support 
srm (11) by the bonding roll (7) on the one hand 
and by the angle lever system (17,20) on the other 
hand, which components are running In a plane 
transverse to the plane In which the axes of the two 
cavities (13,15) in said support arm pi) ere posi- 
tioned, are oppositely directed. 

4. Device according to claim 1, 
characterized in 

mat ths support block (48) ia movable tn a direction 



parallel to the web (43) of the U-shapod framework 
(42) and normal to the plane of a sheet (53) which 
has to be bent said support block (48) being 
comprised between two opposite parallel running 
6 surfaces ol said web (43) end of an upwardly 
protruding extension (47) of the log (45) of the 
framework (42) respectively. 

5. Device according to claim 4. 
characterized In 

io that tor bringing said support block (48) upwardly 
for bending a sheet (53) use Is made of at least 
one set of elongated wedge shaped activating 
strips (54) which together are forming a block (55) 
with opposite parallel surfaces (56) which are erv 

15 gaging a surface (57.58) of the support block (48) 
and of ihe lower leg (45) of the U-shaped frame- 
work (42) respectively such that by moving said 
strips lengthwise the surfaces of support block (48) 
end of the framework leg (46) are pressed away 

20 from each other. 

6. Device according to claim 4 or 5, 
characterized In 

that the support block (48) is guided by rode (80) 
running normal to the plane of the sheet (53) and 
25 being connected to either the support block (48) or 
the framework (42) and extending Into a bore (61) 
in the other part. 

7. Device according to claim 6, 
characterized in 

so that the rods (60) are partly provided with a 
screwthread for being screwed Inlo the support 
block (48), the other end of said rods extending 
downwardly through a bore (61) in the framework 
leg (45). a spring (62) being provided between the 

55 ' end (63) of a rod (60) and said leg (45) to bring the 
support block (48) downwardly after the bending of 
a sheet (53). 

8. Devtce according to one of the preceding 

claims, 

40 characterized in 

that the framework (1.42) le composed from sub- 
stantially U-shaped lamellae (2) being provided 
with holes (25.28.27) running transverse to the 
plane of said lamellae through which holes parallel 

45 running rods (28.29,34,35) can be sSd for holding 
said lamellae together. 

9. Device according to claim 8, 
characterized in 

that a number of lamellae (2) in particular almost 
60 half the total number of lamellae to connected to a 
flxed package (31) by means of at least one of the 
rods (28.29) and that the other lamellae wttt be 
movable In respect of said package (31) by means 
of two aligned screwed rods (34.35) which are 
55 longitudinally movable In respect of each other but 
are rotatabiy coupled with each other, said rods 
extending through screwthread (33) provided in 
holes (27) In said lamellae (2), the length of one of 
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said screwed rods (34) being al least equal to the 
total thickness ol all lamellae (2). 

10. Device according to claim 8 or 9, 
characterized in 

that the support block (11,48) and other parts of the s 
device are also composed from iamefiae. 



10 



15 



29 



30 



as 



40 



so 



59 



6 



To: Nicole Land re e 



Froo: ReedFax Inforoation Service! to J 



2-7-2082 2:36pn p. 8 



of 10 




To: Nicole Landree 



Froa: Reed Fax Inf Croatian Service [tn 3 



2-7-2882 2:38po p. 18 of 10 



4 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



AppGcailai Number 

EP 89 20 2953 



DOCUMENTS CONSIDERED TO BE RELEVANT 




Category 


OtatiaD of dnanntnt wttb kxtoOoa, ntarc wprtpriitc, 


Rrtcvnnt 
todain 


CLASSIFICATION OF THE 
APPLICATION QVt <XS) j 


A 


GB-A-2 004 216 (SALVAGNINI) 

* Page 2, lines 23-32; figures 1,2 * 


1-7 


6 21 D 19/08 


A 


US-A-3 400 568 (BRANDNER) 
* Fig. * 


2.3 




A 


GB-A- 301 779 (HUMPHRIS) 
* Figures 10,11 * 


8-10 




D.A 


US-A-4 002 049 (RANDOLPH) 






A 


FR-A-2 252 145 (PROTOCOL) 






A 


FR-A-2 365 383 (ECKOLD) 












TECHNICAL FIELD £ 
SEARCHED Qui. 0.5) 








B 21 D 


Ik (Moat mA Nf ott kas faa tan 19 for oO date 







K=7=S 

THE HAGUE 



DAofo^ldkiafUBatfc 

24-01-1990 



SCH00F5 G.G* 



CATEGORY OP CITED DOCUMENTS 



X t partteihrty td«ui ff otei able 
Y : Mrtlcihriy tdcittar H canUufl frtA 

SiKini*« of the same calcyury 
A * tedBcb^al fcaeksronii* 

O : ' " * 

P; 



T: theety ox fiiidple Dierfjtat the imwrbo 
E : artier pxtem doeuasil, bit pnfellsitd os, « 

liter d» fifing dtfe 
D : iocnarf died b the qtjftlcailao 

L:rf ■ " " 



ft ! ember of the cm pauai tan&j* uBiespoisTng 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: . 

□ black borders 

□ image cut off at top, bottom or sides 
offaded text or drawing 
^blurred or illegible text or drawing 

□ skewed/slanted images 

□ color or Black and white photographs 

□ gray scale documents 

□ lines or marks on, original document 

□ reference(s) or exhibit(s) submitted are poor quality 

□ OTHER: . , 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



